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To: 

i nn a i/i v/ . . a i ■ U n 

HIRAKI, Yusuke 

Toranomon No. 5 Mori Building 3th 
floor 

17-1, Toranomon i-cnome 
Minato-ku, Tokyo 105-0001 
JAPON 


Date of mailing (day/month/year) 

06 decembre2001 (06.12.01) 


Applicant's or agent 1 s file reference 
PH-911-PCT 


IMPORTANT NOTIFICATION 


International application No. 
PCT/JPOO/02112 


International filing date (day/month/year) 
31 mars 2000 (31.03.00) 


1. The following indications appeared on record concerning: 

X the applicant Q the inventor Q the agent Q the common represented 


Name and Address 

JAPAN as represented by SECRETARY 
OF AGENCY OF INDUSTRIAL SCIENCE 
AND TECHNOLOGY 
7.1 facumtnaspki 1-chome 




jp s 


JP 




Telephone No. 


Chiyoda-ku, Tokyo 100-8921 
Japan 


Facsimile No. 


Teleprinter No. 


2. The International Bureau hereby notifies the applicant that the following change has been recorded c 
X the person \J the name \J the address Q the nationality |_ 


onceming: 

[ the residence 


Name and Address 

NATIONAL INSTITUTE OF ADVANCES 

INDUSTRIAL SCIENCE AND TECHNOLOGY 

3-1, Kasumigaseki 1-chome 

Chiyoda-ku 

Tokyo 100-8921 

Japan 


State of Nationality 
JP 


State of Residence 
JP 


Telephone No. 


Facsimile No. 


Teleprinter No. 


3. Further observations, if necessary: 


4. A copy of this notification has been sent to: 
[X] the receiving Office □ the designated Offices concerned 
□ the International Searching Authority 0 the elected Offices concerned 
| | the International Preliminary Examining Authority Q other: 


The International Bureau of WIPO 
34, chemin des Colombettes 
1211 Geneva 20, Switzerland 

Facsimile No.: (41-22) 740.14.35 


Authorized officer 

Susumu KUBO 
Telephone No.: (41-22) 338.83.38 
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NOTIFICATION OF ELECTION 

(PCT Rule 61.2) 


To: 

Commissioner 

US Department of Commerce 
United States Patent and Trademark 
Office, PCT 

2011 South Clark Place Room 

Arlington, VA 22202 
ETATS-UNIS D'AMERIQUE 

in its capacity as elected Office 


Date of mailing (day/month/year) 
05 February 2001 (05.02.01) 




International application No. 
PCT/JP00/02112 


Applicant's or agent's file reference 
PH-911-PCT 


International filing date (day/month/year) 
31 March 2000 (31.03.00) 


Priority date (day/month/year) 
29 June 1999 (29.06.99) 


Applicant 

IWAKURA, Masahiro 1 ' 



1. The designated Office is hereby notified of its election made: 

| X| in the demand filed with the International Preliminary Examining Authority on: 

22 December 2000 (22.12.00) 



□ 



in a notice effecting later election filed with the International Bureau on: 



2. The election |J<J was 

[~~] was not 

made before the expiration of 19 months from the priority date or, where Rule 32 applies, within the time limit under 
Ru!e32.2(b). 
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The Irrterrrati nal Bureau f WIPO 
34, chemin des Colombettes 
1211 Geneva 20, Switzerland 


Authorized officer 

Kiwa Mpay 


Facsimile No.: (41*22) 740.14.35 


Telephone No.: (41-22) 338.83.38 
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(43)@BS^BBB (ltym&im- 
2001 $i^4B (04.01.2001) pct WO 01/00797 Al 

(51) gHSSt#l*#!ig 7 : C12N 9/00, 9/02, (72) 2SBJ3#; fc^tf 

9/24, 15/52, 15/53,15/56 (75) #&0J!#/ffl H A (# M IC O L% T £><#•,): JRjfclEH 

(IWAKURA, Masahiro) [JP/JP]; f 305-0035 SSfcSftO 
(21) SRSStaraS-SI-: PCT/JPOO/02112 <l*rfTliift5-552-2Ibaraki(JP). 

m mmmmm: aoixuoco » JS5& «*S"k«5n^ B Y SStf?/n T , 



s5tf;U3Pg Tokyo (JP). 
(81) *ij£IS(Sllfy: JP, US. 



(25) m®ttim<D-gi§: B*g§ 

(26) HI®^BB<7>g8§: B*S§ 

(84) 3 — O (AT, BE, CH, CY, DE, 

(30) fllifctt-x— £ : DK, ES, FI, FR, GB, GR, IE, IT, LU, MC.NL, FT, SE). 

ftmm 1/183664 1999 *P6 £29 B (29.06.1999) JP 

(7i) ujba (*■«*< *T»»jeBii=oi.vc.): T.m&m — mmm&n&m 

Kft**ft8?" -S B *S (JAPAN as represented by SEC- 
RETARY OF AGENCY OF INDUSTRIAL SCIENCE ZX^Zi— K&tf <&0)B&Sil-r3l\"CI*» ^S8^ff$4x-5 

AND TECHNOLOGY) [JP/JP]; T 100-8921 MS.®* ZtPCTfiM-V h«)#Ki=*itE**tT I** 13 — KiB&K 

= ftBBEH*<SI-Tl3Sl# Tokyo (JP). ©#-f * - h J 

^1 (54) Title: SULFUR ATOM-FREE ENZYME PROTEINS 
H (54) fgBJj «NIK?$t«ft^|f*iaM 



=gg (57) Abstract: Sulfur atom-free enzyme proteins sustaining the activity of the intact enzyme proteins and showing an oxidation 
— resistance wherein L-cysteine and L-methionine residues in enzyme proteins have been substituted by 18 L-amino acid residues 
== including L-alanine, L-aspartic acid, L-glutamic acid, L-phenylalanine, L-glycine, L-histidine, L-isoleucine, L-lysine, L-leucine, 
== L-asparagine, L-proline, L-glutamine, L-arginine, L-serine, L-threonine, L-valine, L-tyrosine and L-ttyptophan. Namely, enzyme 
== proteins having an antioxidative property against oxidation with hydrogen peroxide, etc. while sustaining the activity of the intact 
enzymes and a process for producing the same. 

HH (57) T&m-. 

L-< V D -f -> > . L- ! Jy>, L- P -f v > , L-T X /I 7 > * n 
^ U >, )V5> . L-TJP^— L--fe'J>> L-hUt2>, L-A*U>» L- 

g <Z>6#3SiM fill OS UBiKftttSttSlSflifS^Sfi: v^^^ > 
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m mm 

© SfiE tfiM. ^ £ $ tl 5 & K 74 o T # 7c . W^.a, L--> X 7 s - -f > £ # * H V h 
ffitt^feCTi&D, * ^ * = > © BNl: <Z) ^ & JSC H T & * . 

SfiRSi«t5S^«, * 31(H), 0**(C), 2HI(N), KSMO), StfBSSi 

(s) © 5 a^-e$>-5„ io^^, fianm^temcDm^- \ztt ^tifiiftfE 

ftTU5L-77->, l-7^7*>8, L-tf)V* 5 >fc. L-7i-^77~ 
> > L-^'Jy/, L-t7fy>. HVD>f •>>. L-'Jy>. L- o -f -> > „ L- 
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7X/^^>« 1-7° n U >. 1-7 )V$ 5 >, 1-7 >, L-tz 'J >. L41/ 

^ft->«2 o mm<Di-7 5yn»»*»s«ij5K$n*. :©5S,4«7s 

^^-n > © «6 jtt JSC ^ tt , X - -5r ;P (-S-CH3) S <h LXSftt^, 
x - r- « . ft-^Set'S^ttttaK&UAS. ifi BMt * * £ «fc 0 g g K: 

-©^in. l-->x >sm->? t->, in*. ^eST ^ v» 

L-->X^< >Sl^L4ft^>l:M«t5 zi K >te, TGTtTGC (L— >*x-f 
>) RtfATG (L-^^^^>) 031IXS5. — 7j> «fc *t S * * fc H -t © *fi 
1 8 m<Dl-T 5 y & iZttfo? 2> n F>tt, 5 8«£g-?$>3. foX, f J^f5 
2 0 75 7 1 (3/6 1) T , L—> X 5 s - -< > L < 

HL-p< - > tr z: tcfti, doc: <hte, iooTsy^JW±TMEio$ 

7S;ilIIIt§Ci^BfiX35 5;(!:^^f>/5M:lXf Xl^ 0 * 
cd # A 7^ a* £ IB W T a& o 7c o 
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Bs^etts^^Tsfc^ctt. ^675 y @s © # a tfi & m t & z> . 
w&\z&t l * & w t l fc^ & * & & <Digm<n&M iz & \,*x ft & ^^n^? 

t , iTffl^«E7^i^i©7s;ii;ili> ift^5^87^;i^ 

5S 9! © »J 3* 

©$Sl75,'K£te©75yitfc1B!fcbTfc,7G©»*£Hga^L<ra:-€-n 

«±©»*ett**-r»*^«afiT? ^ <s> d £ &nsE-r-5> t <t ic:, £^**© 

1. L-77->, L-7^A54 ! >», L-2f 5 >BS, L-7i-Jl/77->, 
L-^'J->>, L-t7f v>> H , ;o'fy>. L-'Jy>> L-n<->>, L-77 

>, L-A*U L-5P o v >, RtfL- hU7'h77>©l 8 1S0L-7 
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2. L-T^->, L-7X/t7^>S, L-^;W^5>^> L-7i-^77->, 
L-^U->>, L-tX?y>, HVD<->>. L- U y > » L-o^y>, L-7 X 
/\°^^>, l-^d'J>, l-^;u^5>, l-t;u^->, L-t'J>, L-M/tz 

>. L-AU >> L-^D->>, L- h 'J !/ h 7 7 > . L-xXx< >, &rXL-^^* 

R[>"L-^f ^-^>il^L-7 ^n>, L-7 7W\-^*>^ L-SOW* 5 >K» L- 
7i-^77Z>, L-^ U ~> > , L-k7f y>, HVa-f-», L-iJ-7>, 
L-O-f ->>. L-7X^7^>, L-7o U >. L-^';U^5 >, L-7;i^^>, L- 
-fe U >, L-M/t^>. L-A* U >, L-^D -> >, Sl^L- h'jyh^rXDl 8 

±ib i . ~4. ^-rn^osftit jjic^£#£& ^i$iei„ 

(D§Sfit73ffi. 

(1) ffim®.^&'e;tST $ S Wt (^67271) CT)iB^i±cDfiS^Ai (i = 
l~n) TT -5> , n{S<D^5ft75/^£^tf±gm<I<D75/^J;D&3igiii 

L-y^^-->-L-7^ — >> L-/f ^Z>-L-tU >XIU-^f t 
r>-L-7 P 0'J>OD F >T-Mg| L fc^S^ilfc^ £fEf£ Lcn^lil 

fe©$ii>*fi bn§iiis#^A i / ma i <t-r^> ; 
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(2) ^<Dm<D^^(D A i ( i = 2 ~ n ) CtiSJS ;S&3- Ft«D K > 
£ 1 . I:fei$tl5 1 8ll©i(075/l (JWT, 1^75/15 r^i|7 

5y^^n<^ft!i©7s/^j £ □ - h* t £ ^ h*>TiML £ ^ g it e 

£ A i / B i j ( j = 1 ~ p ) t-tZ; 

(3 ) itfs*o d •£>m&<nm^h<Dfr t>m±3 icii^sftA i / b i 

1. A i / B i 2&t^Ai/B i 3£HiR-r3#> : CTitf IftliA i / 
Bi l>Ai/Bi 2>Ai/B i 3>-->Ai/Bip 0)M (wS1±^/h$ 

(4)£T©3Bfl:Ai (i=2~n) ©§lt7S;if:^HT. (2), (3) 

t btsft^t tsstf n^^itRt.^neo^s^tA i / ma 

lCD^S#£:£Til&<£.-£-fr-frfc*;fc:3X ( n - 1 ) ffii O ^ S# * J5K U . ftl 

(1) mnm^ZStsr 5 7 ft (^IS75/I) OE5!l±©fl[I#A i ( i = 
l~n)TJ5, nUCD^eiiTSy £ * $ tf £ ftmfll CD 7 57i=tDft:4i$ 
ISS^ □ - AffiJ!IOL->?t->^ F T £ HI £p 3 F > , 
L - ^-^^-->-L-T7 — >> L-/^^-->-L-izU >X(iL-/?t 

->-l-^du>cd3 f >-cw.t&isrz&m&i&fc^-*ttifci'> :ti^^±i 
jis -c^!^ u x # & ti ^ s# sst m & m <d m mm®. & mi £ l , m. *> m& &m ^ 

%©$li;jl6nSfjftl*ftSAl/MAltt4 ; 

(2) A 1 / MA 1 HtH-fcCDA 2 CD^SiiTS — F "3" -5 3 F > £ M f E 

( 3 ) f# 6 ftfc 2 IXSft»*llf*l©A 3 CD-^iffi 7 5: ;iS3-h't53 F 
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(4) |JITH»C. 41, • ■ , n m^m# L . n S&£#<D» 

& g£ -r * o 

9. »K«cs£s-r5«tt©jH##*» ai. a2, • • a n ©je j»ma. 

^fctfflli (n 110) 05$fn*-5T?*5:i*1*tit5±E8. 

10. ^17Syi«DS5l±0tti*«A 1 ( i = 1 ~ n ) "C & 3 , nflicD^ 
ffiiClW LTte±sE 7 . ©*ffi*ff D <D n - k fflOBB&KM LTte±IE 9 . 

<Dfi§1£, #f;L<«50X£*±<Bi5te, #fc$?Sb<ttl00»Je*-b<Di&'l4 : £WU, 

x m m r s . 

tT5. -£-©#*©7'5/Kie?!l±®&«£. Ai ( i = 1 ~ n ) £ t" £ . 

ti;P75 / ^ 7° — if (methionyl-aminopept idase) ©Sj£f#g 

S$t5:ti«T?t5. ft o T . S 1* SB - t ilO7$;fS0^StU < 
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^T^^^ii, H6nfcSEII#©jSttSfflSL, ft fcS&tffc ^ <Z> C 
t \Z «fc 0 . 7$y*i^7ft->T/^^Ii$5^gTt§„ 

^ CD (DA i ( i = 2— n) ©^iS7S;SHilT> ^67S7l 

*3-Ht53 K > £ iffi IB ^gt7SyS^£(^©ffi(D7 5yij 81 

ffl&¥f&Wm mm t LTtt, Zoller£Sniith6 <7?^ffi (Zoller, M.J. and 
Smith, M. (1983) Methods in Enzymology, vol.100, p. 468) S. CD & A :5 

* » §g *3 ^ T tt , B W © ^ i« 7 3 / R BStt "C <0 T 5 y K « » T? # * 32 S ^ ffi 

ft o T . g S# <B fls «k ^ T # « «jm fli^ * S V» . 

A i O^SS7S /iOlillSftSftSL, -^CD^tiE^PO^Sch, If 14 Mil 

y Bij ( j = 1 . ~ p ) fefcL> A i / B i j lif SftO 

ffittSrSV»t)©30i&M'<S J b©<!:TS.fiP'&, Ai/B i 1 > A i / B i 2> 
Ai/Bi3> > A i / B i p CD MI K £ S# © /.h S < S *> CD 

A i / B i jii^SO^. gtciH^ci^t^sfloai^S, IP 
£ . Ai/B i 1 , Ai/B i 2, & I*' A i / B i 3 &MZ<. 

± T CD i ( i = 2 ~ n ) CO^Tl^i; J; ^ K 8 » f n^ffllStAl/M 
Al«fS^fTl*^fctfci^3x (n-1) ffl<Z)£g#£feSL, 3x 

(n-n fflo^s#©stt*n^. »&s»i?3is<z>ett i mm t> u < ttflsn^ 
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3ES## jil^JE $tlS 0 2S£»<D , 3-£«l4<BS5^ i ba>a>e>«*:3«©2m£ 

f# s n& 2 ixaffc^n^noA 3cd^bs75/&£^s£75/& 

3x18=541) . CD g| |?t £ IE £ o 

m m <D f |5 T? . 3 3&&©jlS#£: , Al, A2, • •» Anil 

fcrt*, ^ScDMI#«, MM 9« a (n !10) CD -5 % EtO^—D £ 

mm %>© t-r*. 

( 4 (Al) +18 (A2) + 54x ( n - 2 ) (A3~An) ) Of g 
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R*^ii£^**tt, r *& to g g i:: «t * ^Bft 7 a y ai £ £ £ ft i» »* © 

£to1*f3«fc 5^^7 5 J &£-££ft ^»*Of^«^ffij SfflHTfefls 
h Is < fctcDNAfc L < Bl^l^y?^ 5 KDNA*ttS£ LT, PCRSCit) 

j; 5 id l x » 6 nrc »ft m mm & u - h -r & dnak , ^mwizyjiz nzumiz 

# 56 fi © J£ *3 T « , K-fkilTcHi^O^a^Ji: LT, 
fc: K 0*H»7C»* (DHFRtmST) C->7r'f >7'J-«ft# (AS-DHFRi: B§ 
T) £ffif£#;»<hLT. AS-DHFR* IZ 5 ItJtlS y >Srffi©T 5 7 R 

DHFR© ca<affittacD^«7$ y g?£^£ft l»DHFR©f^» 

^lC^£=nS2fi(&*^:*^>£fi&©7^yKK:B#glAT,&ttg!»5!S£ra 

E ?U * E ?U # ^ 1 Id. AS-DHFR0D7 5 y&E?«£, E9>J£E?>JS^ 2 
id . f&IIEB&£BamHIT«J 9fflLnJfigT.a-3:*:II§S©iiysft^ ^ - © BamHIg&te 
iCfcATS^iKiO *»«Trt58:H pJfgfcJte^EM*. E?!I*E*>J** 3 

*0*'>7t-if63-KT5 DNAS2 ?'J * -S- to tl ^ L T H 4 . 
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E BB ?!l # # 2 <7)DNAte, * 36 93 # 6 #?B # L fc 13 ?'J (Journal of 
Biochemistry vol. 117, p. 480-488 (1995) fcSBifc) IHol^i^y^XS F 
pTZDHFR20?rlf ^ i It, #J;Ui\ 5' -ggatcct tgacaat tagt taactat-3" t 
5' -ggatccttaacgacgctcgaggattt-3' © 2 OC^7< t^TPCRffi* 

EyiJ*E5U#*4 ODNAtt, tt*M©»fiflcDNA36* & , 
5' -gc tagcacag actactggcaaaat-3' <h5' -ttaccatacggtaacat tcgacg-3* \ZtHT 
y 9< V-DNA£ffl l^TPCR&Srffl ^TffST'f ^. *^BJT«, ftfliDifi 
& DNA tLT, v ^ T&^BRtc L T Vi § &fe&DNA (MS #**D4041) £JSlr>T 
^ibfcfe©5:ffl^TM-5. * fz , IS JiJ S ^ 4 O 13 ?'J IZ S l> T fb # file ?£ \Z 
=fc -a T 3. 

AS-DHFR«1591@c7)7 5 ySfciDfltfiKSftsa*, £ <Z> o % 1 , 16, 20, 42, R 
7JC92# §07 5 7i^/5 1 t->TSI). Itiero^^t->$1©7 5 / It 

S1-5IJ, AS-DHFRO 1 , 16, 20, 4 2 2Si0^f >^ 

i075;8i:siLfcfi#©iigtt5*r«Tfeo, ^it, si6i£ 

AS-DHFR© 4 2#IR^9 2#l©^f tz>$i075 /iTliLfc^S 

* 7 teAS-DHFRO 1 6f @SD ; 2 0#l©/f *^>$1®7 5 
it £ O & S S 14 * ^ t B. T * * . 

l#l©^ft->l:HLttt. HtilHcD^^lc^^, 3 H2li©^g#£f£M 

-CD^S^^, AS-DHFR-Al££ttttfc. 

AS-DHFRCD 1 6, 20, 42, & U-'92# @ © * * - >CFI L T « , ^tl^tl^^ 
t;>OD K >T$>-5ATG£NNY (Ntt A. T. G, C<D % * 4 ^ L , Yte, T. CW^S^ 
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©75;iiLTffISfe©tl/T, 75->, 7i~;i/7^->, 7 X A ^ 

> ZOSgOTSyStiLTfflftfeCilT^ -f V □ -f -> > , P<->>, 
A* U > , 42#§©7S 7lt ItJfl^feOi IT, A'J / if □•>>^. 

*l:,42il07S/HtLTffl!5:7=yKTS5A*'J >tf Oy>t, 
92#l©75yitl/T»a75y»T*5 7x-;i/77->t'f Vn-f y 
til* Z> Z £\Z&K) . AS-DHFR-AlcZ)42&tf 92#g ©7S y ^g&^ 

^- O ~> > T 92# @ a* 7 x — T =7 — > <D U to -B- Ml *> J$ U S tt £ ^ U & 
(mVkmmmom 3 ft) . C<Z)^S#£> AS-DHFR-Al-M42Y-M92F£«fcn*fc. 
6 

16#B©7SyitlT!tfl^75 ytT*577r>, 7i~^7 
^ - >, 7XA7=?>i, 20SBO75 J M t bt|ifl7$ y»T?»S-fVn 
-f o-f ->>,A'U > £ . AS-DHFR-A1-M42Y-M92F 

0) 16&tf20#@ 07 5 y Bft {£53 L , f# & tl & 3E O IB <h 

fES#BP*j&«4SSftfc. ^©fTfe, 16S@^7XA'7^>T20#g^n^y 
><B!!a*£fr-&a««t>KV>«tt£^Lfc. (»ttS»*©*5ll2ffif) . 

ANLYFi*ttttfc (AS-DHFRCDM1MA, M16N, M20L, M42Y, M92F<Z> # y ^ * ~ 

ANLYF&ttfc fc. SttSB**.): 0 ffi ^ gfmiiC^ * * ^ 

tit, AFLYF> AFIYF, ANIYF, AFVYF> ANVYFfc £ 9fi ©SB S tlfc . 

& ^ l t v> 5 c < £ fe * mm <d 73 & k «e o t m temmmmm £ &m u t ^ 

< i i C J: 0 . J: 0 K^fStt*^raEltH-?-*^S«:^**K:S!ia 

* -> 7 7"-iili> 1857 5yi«tOHfig$n5^, d 0) 5 % 158Rtfl69#B 
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± 12 ANLYFco % * i/ *i%s £ * is 5 i~ - 1£<D7 $. S Miffi* 
Gly-Gly-Gly-Gly-Ser-Gly-Gly-Gly-GlyCDie^JT o & Hf:S6^iei ( dn* 
NL-^->^^--if tSttttfc) ^ffSlfc. NL-*->^?---tfANLYFSB#;& tf 'J 

He* MJ * h y U ilttTlRTt 5 d > 5 ^--if OStt tDHFRS 

ft <h £ ill 5t b , [*^7t— e©iSttl/ [DHFRfg 14 ] © fit * ft * T 5 d fc (' <£ 0 . 

atg£nny (nfia, c, g, t©SS^SU, yte, t, c CD S * ^ T o ) fd^^fclB 

gJ<D127%c£>?£1±£^Lfe. ZlO^gft:*, NL-^r->^^~-if (M158L) t&ttV 

XlZ. NL-4^->7± — -tf (M158L)W^->^^ — if^^0168#a®^^^^> 
(D □ K >T$> 3 atg*nny (ntta, c, g, t(DSS$SL, y«. t.cCll^if. ) 

»^nfc^S#:©«[SiS5U t»*Stt«r«93£ Lfc. •< V o -f y > l: 

BlfcLfc3£S#a<»ttS»<0 151X<&ett2:^ bfc. -<D^g#:£, NL-* > 7 ± 
-if (M158L. Ml 691) ££ttl?fz* 

#e.nfeNL-^v^^" — if (Ml 58L, Ml 691) ODHFRHG^. U >73-2B#* 
-> =7 J- - ■£ O fn © SB # iz h , ^ ffig 7 5 7 «T & 3 -> X 5 s - -f > & ^ ^ * - 

^•nic&^^e.-r, dhfr*,}; ^- if©-?- n-en©»* 

DHFRte .-3?>7 5 HiBJlS*l*t5i6ftl7cSJ£Stt«tt5lJfciJ)S 
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Wt i k± < & * & V^TCD^^ % ^fc c t it. a^-c**. 

(£05$ 1 ) 

i/'k KOli + NADPH — > -rh^tKD^^ + NADP+ 
£®$&-r<5o (±IB£J£A£ *5 v^-C. r->j {± * Bfc Z> . ttT^i) 

mM<J>HSI ( P H7) , 0. ImM NADPH. 0. 05mM V M K D MWt. 12mM 2 

- ^ 7° h x # y — ;k ;& tfja i§ u » i mi £ 

a t /B <D # ^. ^< *y h t- £. »J , f$JR$ft£jbn*.<5wi:K«J:y,Rf& 5 S:BB$&L. 340nm© 

( £ & 2 ) 

3r 7 > + n H20 - > m*Z/U — **V3-? — 

-5. ^fgBJ(- «V>T , »*£JS«Offl««:. 50mM h U * Alii (pH6. 0), 

2mg/m 1 ^-hSS*0#'>7V, S. jg £ * © £ ft L , &£&J£% 
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0. 25ml ft ttfttf lz £ K> , mm&&1mz.2> Z\ £\Z<k K) fcfo&ffil&L , lOa-ME Jt? 
Ziyi*, 0. 25ml U SCH *JP^Lfc^» **7K t f?105MBJ«l#L» 

cssacfti L&aik*-^ u 7'f>i^io. 25mi^iiDA, * e $ -a- * . # 

fi©&£ ft500nm©Ktt£l::J; DMJ&L, «■ JKtttf © ©t^S t © £ ft 3jc a6 , 

^»©*^"cfeo,B«t , r*ai*©sttai^fefi«k-3T*»K7&«fwi5ft5»t 

5*k K □ «»7c»*-*->5:*----£lM'&»aKKJ:. ifi iMfc zK « K: «k B « B K: 
^fc$n-5->7>^< > Jkif * — > ftiH^J k: £ ft ^ * , o. imw^ii 

Oi^^^7K^7Kftffil/^T^SLT : fe^{t:$n^c:<i:^*l<,^'fbtC^-r^.Sia 
7t-t* i^ISI^f ni:i3^T%> 6it^JKTft^frB#^©^§-£-, 0. 1M© 

^BJft^M-r^)fci6(D^^©^^ 

£ITK, J: D*5BWftKWr***, CI ft 6 © Uti^ * 56 W ft IS 3fe 

T & fc © T? U ^ . 

*36««fcl*^*, PCRifclCfc S DNA© ftJ IS S# ^ \Z «fc 5 DNA 

©^BirJKJft, T4-DNAU *JB ^ © ^ » 4E & fC «fc 5 DNA© H S Jfc * 

miS<DPCR^r >y h , ift!5B$< T4-DNA'J #--fc\ R ■ 3 > fcf 5=- > h ± JU 

[hjs^j i] f&nm?&$£tsi^ s j t k omM5c»*©fp« 

WEilllE^ ft^tTS? t K DUKaTC** t UT**JB«k:«^Ttt, AS-DHFR 
ftffi^T^S. AS-DHFR©8HSI?£tt££ftfc £©tt*tt» t 
(M. Iwakura. B. E. Jones, J. Luo, & C. R. Matthews, J. 
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Biochemistry, 1 1 7, 480-488 (1995) £8H<R) 

AS-DHFR07 5 J KffiiWRtf ^©ae^Ot&SE^J&^n-^niB ^J^IB?'J# 
1 Rtfffi?iJ*E 2 K^T. 

AS-DHFRcDjlfe^^ r pTZDHFR20j i«ftlt5nfc^57S Kfcffl*&**lT 
l> -5 (M. Iwakura, B. E. Jones, J. Luo, & C. R. Matthews, J. Biochemistry, 

1 17, 480-488 (1995) £S3«) . 

2*Oifc*^filE^ , 7-rT-DNA: 
5' -ggggatcctcttgacaattagttaactatttgttataatgtattc -3' ~BlTS 
5' -gggga tccc 1 1 a tgcacagccaccgccaccacgacgc tcgaggat t teg- 3' 
Sffll^utlCiO. pTZDHFR20£ h IT, PCR&tCck OtUStSCtCJ: 

fWB»*BaBHn?«io tare ts^.T?*, b.oas-dhfr^^^-c# ^>3te^gB 

^J^rf^MUfc CnS, DNA1 tt5) . 

PCR&^J; £>i£tILfcDNAi2JiJ LT, 1#S®75 /g?-C&£;<5P3- 

;>H-/ft^>-L-77->, L-^^^-r->-L--tlU > , & L < 

2 * CD it ¥ £ fi5c 7° 7 -f T - DNA : 

5' -ggggatcctcttgacaattagttaactatttgttataatgtattc -3' 
5' -cgcaa tcagac tga tngnca tggaagt tec tec 1 1 t teeggat t-3' 

(tzfzL. nBa,c,g,t©SISg*5t. ) & m ^ X PCRi£ J; 0 i£ 4>§ L tz D N 
A ( CinSDNA2t-r^. ) t 2 #(7Mb^£fi£:7 V-DNA : 
5'-ggaggaacttccatgncnatcagtctgat tgeggege t agegg taga t-3' 

5' -gggga tccc 1 1 a tgcacagccaccgccaccacgacgc tcgaggat 1 1 cg-3' 
*fflt»TPCRffit«fc 0*i*SLfcDNA ( ZinSDNA3.fr ) 5^SL> & K , 
DNA2 £ DNA3 S^S^-^Ufc©^, 2#<7Mt^-&J&:/^-f^ — DNA: 
5' -gggga tec tcttgacaattagttaac tat ttgttataatgtattc -3' St*' 
5' -gggga tccc t ta tgcacagccaccgccaccacgacgc tcgaggat 1 1 cg-3' 
Sffl UTPCRi£lC«fc 0 ig|g LT*# •=> ftfcDNA ( Zl n £ DNA4 £ -T -So ) £f£SUfc. 
DNA4SBamHlT^ttlr l>fz&. TUBS© 7 K ^ * ? — pUC 1 9S BamHI X W m 
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Lfcfc© <h £ £ fc>i± . P # £ T4-DNA U A'-t*T^n L - I^IA^^^S K * 

^ig&l (1 1 fcfc 0 5 g<B£Jfi* 5g©iSX + X. 8groh'J^h>. 100 mg 
07>tf->'J>th l J'5A, 50mg h U ^ h ^ U A . $. TJH 5 g C0^^S:"aA/Tl/ 1 
-5) T£T?t" L . SS^JgF i& 1 T- TiJ 1$ L n □ - - l 5 m \z o 

^T, 7"^ 5 ^•CD^SSH^J^^^t-^-ttZiiD. 1 # g <D 7 

L-t'J>,t)i/<ttL-/f*=>-L-^aiJ> sc^m Ufcjte^^M^- 

&£nfc^fff£i&i*£#-iii l fe. ^iiLfc^w$E^*^n^n^igiiij i (1 1 

D 5 g£>:&jfc&, 5g©itX + ^< 8gOhU7"h>, & 100 mg© 7 > tf -> 
•J >^ MJ £ A£^A»TV*<5 ) T37ST — L» 660nm<D t"c S # 1 I' 
t»ir, ^fl)«iilm 1 A^lft^iRIU, 0. 2mlc7) lOmMU >^£1«?& (pH7. 0) 
IlISL. M'L^^t td J; -p Tt# <£> tltc±m tc -D UT^-cDDHFRU^ 

^ T (D « lr 43 ^ T . DHFRS ftteK^SSiJitcT^te^i 0 0%iLT, %T^S 



S£ 1 

C^UcDSgn CDHFRSttD 
L-^^^"->-L- y^~> 103 
(AS-DHFR-A1) 
L-^^^-->-L-^U > 98 
L-^^^->-L-^DU> 89 



MbTVi-Sdi^S^tl^: ( d CD^S^^AS-DHFR-Al -So $ , AS- 

DHFR-A1 ©«£^£ffi*i£A,£:Sfl*SI;t:/7X5 h* £ » pAS-DHFR-A 1 tfoT 
3) . AS-DHFR-Al^i^^ld*f SSbT, X 5 7 5fc *i§ G9 IE ?iJ £ P^fe t Z 5 > 

99%^±^*7 7x:>Tfe0,jte^IHJ'J±cDP^ziH>{ca^-r ; 5^5 1 ^-x:> 
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(methionyl-aminopept idase) l:J:OBS^il:«l*SnfcCt*tSSnfc. 

AS-DHFRCD16> 20, 42> & tf92# @ © * J- * — > lc 09 L T « , ^tl^tl** 
•t-yoyn K>T*5 a tg£nny ( nl3 a, c, g, t©SSS:S t > rHa. g<D&S £ , 

mmm&gfc&ftm l , # s scorns 12 jo t»*ett&ajei/fc. 
lesao^^^zixD^stfof^jaictt. dna 1 ^nit lt> 2* ©ft 5* 

-f T-DNA : 

5' -ggggatcc tc t tgacaat tagt taac tat t tgt ta taatgtat tc -3' <h 
5* -ggca tggcgt 1 1 tcrnngccga taacgcga tc t accgc t a-3' 

HTPCR& tC<fc 0 tfli LfcD N A ( d fl & DNA5 t T £ . ) £2#©{fc^£- 
Bit 7 7 < v - DNA : 

5' -gatcgcgt tatcggcnnygaaaacgccatgccatggaac-3' lkZ$ 
5' -ggggatccc ttatgcacagccaccgccaccacgacgctcgaggatttcg-3' 
Sl^TPCRjSIIiOilil/fcDNA ( H nSrDNA6t-r 5. ) £f£HL> # tC, 
DNA5 i: DNA6 ^IHiin U © , 2 * <DJ£ ¥ & & 7 ? -1 V — DNA : 
5' - ggggatcc tc ttgacaattagttaactatttgttataatgtattc -3' 
5' -ggggatccc ttatgcacagccaccgccaccacgacgctcgaggatttcg-3' 
*ffl^TPCRj*tC«k 0 i§ fll" LT# 6> nfc DNA ( £ tl £ DNA7 £ "f 3 . ) £feKLfc. 
DNA7&BamHIT'«©? b fz'&. mi sE PQ ffi \Z iTi^Sll (;4ft53D-- 
£ H ^ , ■£-©*SJR:£3c2l::^Lfc. 



^ 2 

[£S©a*n CDHFRStt] 

( 16# §07271) 

L-77-> 99 

L-T7 > 7N 0 ^4 ; >^ 9.5 

L-7i^^77-> 234 

^ U > > 31 
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L 




44 


L 


- -r v o -f -> > 


52 


L 


- D -f V > 


30 


L 


- 7 7 ^ 7 ^ > 


100 


L 


- 7 n U > 


1. 7 


L 


- 7 )l * - > 


60 


L 


-t'J> 


95 


L 


- h v* — y 


61 


L 


- n u > 


34 


L 


- 5 1 □ v' > 


73 



Z<Dl£%kfr<b. 16#i<D7 5 yitltlffl^feWtlT, 7^->, 7 ^ 
-;i,77->> 7 X A* 7 4 s > J&< » ^ $ n o 

20#a ^*-><Dg:mfo<Dftmiz\t. dnai it, 2*0^^ 

J& 7 7 < T - DNA : 
5' -ggggatcctcttgacaattagttaactatttgttataatgtattc -3' iz 
5' -aggcaggt tccatggrnnggcgt 1 1 tccatgccgataac-3' 

l^TPCR&l:: £ OilibfcDNA ( ^n&DNA8£-r&. ) t2$Oftf^ 
J& 7 7 -f V - DNA : 

5' -ggcatggaaaacgccnnyccatggaacctgcctgccgatc-3' 1kZ$ 

5' -gggga tccc t ta tgcacagccaccgccaccacgacgc tcgaggat t teg- 3' 

£ ffl V> T PCRii K J; Oti*! LfcDN A ( Z. tl £DNA9<h T -5 . ) £^§Sb, 

DNA8£DNA9£ mMUS b 2*^-ft^-&fie7^-1'V-DNA: 

5' -gggga tec tct tgacaat tagt taac tat ttgttataatgtattc -3' 

5' -gggga tccc t ta tgcacagccaccgccaccacgacgc tcgaggat t teg- 3' 

Srffl l^TPCR&lC £ 0 tiifl ^.nfcDNA ( C tl £ DNA1 0 £ T 3 . ) £fE§3L 

fz. DNA1 0£BamHlTSJ I* L M SB £ |W1 ti \Z LTl^^il K£Wr£ 3 a 
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(flWti] CDHFRSIt) 
(20# 1075;!) 





3. 7 


^* U -> > 


0. 8 


L-t7fy> 


1. 7 


L - -f V O -f v > 


182 




283 


L - y P U > 


1. 2 


L - 7 )V ^ n > 


2 


L-t'J> 


20 


L — h U Tf- - > 


63 


L - A* U > 


122 


L - 9- □ v > 


46 



n -i* -> > > a* ij > a* ^ £ n re, 

42# @ CD * 9 ~ > (D M <V ft M l~ ii. DNAl ^^StUT, 2#tfMt^ 
■a^LZf^-i "7 — DNA : 

5' -ggggatcctcttgacaat tagttaactat t tgt tataatgtat tc -3' £ 
5' -ccaggtatggcgcccrnnaatcacgggt t tat t taaggtg-3' 
%m ^TPCRS{3ck 0 Jt'tSLfc DN A ( iin £ DNA1 1 <h "T 3 „ ) £ 2 
BE 7" 7 -f "7 - DNA : 

5' -aataaacccgtgat tnnygggcgcca tacc tgggaatcaa-3' Zfc.^ 

5' -ggggatccc t tatgcacagccaccgccaccacgacgctcgaggat t tcg-3' 

&m ^TPCR&K: 0 *i<tl LfcD N A ( £ *l£DNAl2<h-T ^>o ) JffSl. 

DNAlli:DNAl2^|Wia^^ b/tco^, 2 * CO 7° ^ -f V -DNA : 5'- 

gggga tec tc t tgacaat tagt taactatt tgt tataatgtat tc -3' Rtf 

5' -ggggatccc t tat gcacagccaccgcc accacgacgct cgaggat t tcg-3' 
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fc. DNA13*BamHIT«»rLfc». WE i: W* bT*35»«J 1 C4tt53 □ 



* 4 

(42# I07S7S) 

L - T =? — > 63 

L-7i'^77-> 49 

y U -> > 5. 5 

L — h > 14 

L - A* U > 71 

L-f Dy> 167 



92#BO^^^->©3ES#<7)^«»wtt» DNA 1 £ b T , 2:£<Dfc^ 

a - J5£ :/ < "7 — DNA : 

5' -ggggatcctcttgacaattagttaactatttgttataatgtattc -3' t. 
5' -tccgccgccaatcacrnngatttctggtacgtcacctgcg-3' 

£/H ViTPCR?* tJ: 0 iil/fcDN A ( JL *l £ DNA14 t T £ „ ) t 2*Oft¥'& 
J5E7 p 7'f V- DNA : 

5' -gacgtaccagaaatcnnygtgat tggcggcggacgcgt 1 1-3' 

5' -ggggatccct tatgcacagccaccgccaccacgacgctcgaggat t teg- 3' 

UTPCRffilC cfc <9 41 L fc D N A ( Z. ft ^ DNA 1 5 t T £ o ) Srflsfib, 5fc fc. 
DNA14£DNA15 3:|SI*8£- U « ^ » 2*CD<b^^fiK^^-r^ — DNA: 5'- 
ggggatcc tc t tgacaat tagt taac tat t tgttataatgtat tc -3' R It 
5' -gggga tccc t ta tgcacagccaccgccaccacgacgc tcgagga 1 1 tcg-3' 
£JBHTPCRi£te J: 9*«UT»6nfcDNA ( dtl £DNA16 £ f <5 . ) ^f^SL 
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~ — ^-O^^^S 5 \Z7jk L fee 

(DHFRffitt) 

34 
69 
0. 2 
37 
0. 5 

Zl CD f£ H 7^ 6 , 92# § <D7 5 7 & £ Lt» CD £: U 7 i - 7 =7 — 

^lw, AS-DHFR-A1CD42#@ <D7 5 7 IK t L T # 5S & 7 5 / R T? & * A* 'J > fc 
3=- n -> > £ , 92# @®75;8lilTffI7SyfT*5 7i-Jl'77->t 
^VO-f y>i$aii).^t)t-5Cil:iO. AS-DHFR-A1 042S. Z*92# @©75 

pAS-DHFR-A 1 ZmmtLX , 2 ^CD-ffc^'aEfcy^'f "7 — DNA : 
5' -ggggatcctcttgacaattagttaactatttgttataatgtattc -3' <£ 
5' -ccaggtatggcgcccrwmaatcacgggt t tat t taaggtg-3' 

(rtea£g<Di£X£, wteai: (ClIS. mttai ccT)^ S £ 3E "T > T PUS ) £ JB 
^TPCR&K =fc 0 if til UfcD N A ( Z tl £ DNA1 7 <h "T * o ) £ 2 * <0 ft 3* ^ file ^ 
7 -f -DNA : 

5'-aataaacccgtgat tkwygggcgccatacc tgggaatcaa-3' 

(kttgi: tCDJ&S * , wttat tOJfiSSr, y«c <h t CD jjft g £ ^ T > T M ) X. 
5' -gggga tccc 1 1 a tgcacagccaccgccaccacgacgc tcgagga 1 1 tcg-3' 
£fl§ ^TPCRStCfc 0 ifJ«LjfcDN A ( d tl £ DNA1 8 £ "T S . ) ^#11- & , 
DNA17£DNA18£|s]S^£- L © 5 , 2#cD<fc^^fi£:/'7<^ — DNA: 



« 5 

C^McDS^) 

(92#a CD7 5 J Wl) 
L - 7X/^7^>i 
L-7iZJP77-> 
^ U -> > 

L - -f V o <i •> > 

l - y - > 
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5' -ggggatcctcttgacaattagttaactatttgttataatgtattc -Z' RZ$ 
5' -ggggatccct tatgcacagccaccgccaccacgacgc tcgaggat t teg- 3' 

&m nTPCR&Kct o mm lt§ e,n£DNA ( z. n£DNAi9£T3o ) ^ff^L 

f# £ ttfcDNA19£H^ i: IT, -2"* (D it ^ ^ 7 7 -i V-DNA : 
5' -ggggatcc tc t tgacaa t tagt taact at t tgt tataatgtat tc -3' t 
5-tccgccgccaatcacrawgat t tc tggtacgtcacc tgcg-3' 

&m^T?wmiZ&r) mmistzDN A iZti&VM2QZi'TZ* ) t2*©ltf^ 
Siy?^ - DNA : 

5' -gacgtaccagaaatcwtygtga t tggcggcggacgcgt 1 1-3' & Z$ 

5' -ggggatccc t tatgcacagccaccgccaccacgacgc tcgaggat t tcg-3' 

l^TPCRSjK J; DiifsLfeDNA ( Htl £ DNA2 1 i T -5 » ) Jffgl, & tc > 
DNA20£DNA21£|s)»*l^ bfe<£>*> , 2 * CD ^ ^ f& 7° => -f V - DNA : 5'- 
ggggatcc tc t tgacaa t tagt taac tat t tgttataatgtattc -3' TktS 
5' -ggggatccc t tatgcacagccaccgccaccacgacgc tcgaggat t tcg-3' 

I^TPCR&Ki D ii "I® L T # <=> n 2r DNA ( d tl 5r DNA22 ) If^ML 

DNA22*BamHIT^JSff Ufcm. M IE £1^*31 KLT^^igifel {C^Wr^zin- 



St 6 

(42#g©7i7t) (92#a?)7Syg) 



L 


- =f- □ -> > 


L 




320 


L 


- O -> > 


L 


- -r v d -r -> > 


61. 3 


L 


- A' 'J > 


L 




102 


L 


- A u > 


L 




58. 9 



Z <7)IS^, 42#g □ f> >T92# @ 7 i " ^7 =y — >(7) £1 3- ^ it rt* « 
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t>S5^J£it£jKLfc (»ftSiio83ISKl) . ZCD^mWZ. AS-DHFR- 
Al-M42Y-M92F«h^-r^>,, £ ft , AS-DHFR-A1-M42Y-M92FO it £f & & * ii A. tz ffi. 
^HA^7XS KS. pAS-DHFR-Al-M42Y-M92F<h£ttttfc. 

AS-DHFR-A1-M42Y-M92FC9 16# I © 7 5 y»t LTffIft75;i1?ft57 
^n>, 7i-JP77->, 7^A'^^>t, 20#g(D7S;iiLTjfl7 

AS-DHFR-A1-M42Y-M92FCD I6^t>'20# i©75 7 mtitS#$ffil,§e.n 

pAS-DHFR-Al-M42Y-M92F£i#SJ£: IT, 3* (7) {fc 3* tfc ~7 5 -f ^ - DNA : 5'- 
ggggatcc tc t tgacaa t t agt t aac ta t t tgt tataa tgtat tc -3' t 
5' — aggcaggt tccacggrkwggcgt 1 1 tcry tgccgataacgcgatctaccg-3' t 
5' -aggcaggt tccacggrkwggcgt t 1 tc tgcgccga taacgcga tc taccg-3' 

&m i^tpcrshcj; o mm LfcD n a ( zn&MkistT z> * ) £3#©{fc3fc£ 

figy^-f V — DNA : 

5' -gatcgcgt tatcggcarygaaaacgccwmyccgtggaacc tgcctgccga-3' t. 

5' -gatcgcgt tatcggcgcagaaaacgccwmyccgtggaacc tgcctgccga-3' <h 

5' -ggggatccct ta tgcacagccaccgccaccacgacgc tcgaggat t tcg-3' 

*fflHTPCRSf:<tC«SbfcDNA ( £ tl £: DNA24 <h T -5 . ) $ffSL. Jfc IC . 

DNA23 <b DNA242: 2 * <D ft ^ fig ^ 7 -f v - DNA : 5'- 

gggga tec tc t tgacaa 1 1 agt taac ta 1 1 tgt ta taa tgt a t tc-3' ~BlT$ 

5' -gggga tccc 1 1 a tgcacagccaccgccaccacgacgc tcgaggatttcg-3' 

&m l/>TPCR&fc«fc D Jfff LTi StlfcDNA ( £ *l £ DNA25 1 1" * . ) £f£§2L 

fc. 

DNA25£BamHITr3JKft b fcgE, WEtR*fcLT*^«iftl l:4fft5 3nr 



( 16# g <DT 5 7 g&) 



(2O#107S J Wt) 



L - 



y ^ - 



l - < v □ -r -> > 
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L 


-77-/ 




L 


- O -f -> > 


579 


L 






L 


- n u > 


1 0 2 


L 




> 


L 


- -f y □ -f v > 


176 


L 


-7HJ1/77- 


> 


L 


— D ~> > 


745 


L 




> 


L 


- A u > 


163 


L 


- 7 7 /1 7 ^ > 




L 


f y O -f y > 


102 


L 


-7X/^74 : > 




L 


- □ -f V > 


989 


L 


- 7 X A' ^ ^ > 




L 


- A* U > 


127 



d <D %g 31 > 1 6# g ffi 7 7. A 7 > T 20# g ** □ -i > > © S ^ *D ft 
^Stt^^Lfc (if te^Hil <D*?J 10fg) o ANLYF£ffcT£. ^ 

fc, ANLYF<7> ifi £ M <^ & A/ ^ M A 3^ 7 7. 5 K £: * pANLYF £ £ » 

^ ©fdicD 8 AicD^s# m&mmm zmz. z> m^^^ l tc, z<d&%;\-z. aim 

IB ?U 35 SH ?iJ # ^ 5 1' , ANLYFCDT5 7 ^Sfi^J^^ SS #1 * SB # ^ 6 \Z. fflffiiM 
PUBamHIT^) 0{ULpJ^T-E.Oji^7^^^ $> — ©BamHISB'S: t^AT5 d <h 

ct o ^iiTg^i nj^^ANLYFite^ie^j^^n^n^ ltu 

pANLYF^^-tfT^BIS^ > 3Vy$-CDlgt& (I5g©^^> 1 5gc7> g| & 31 ^ 7, » 
24 g O h 'J 7* h > , 30 mg<7> 7>fc!:>y>^-hU'v*A2:-^A,Tr^3)-I s , 3 7 

7hU7 , h7<">>iKilffll, ES^^i®, ^7H/ + t-h77^f^o 
7hy 7 7^-5 tf-'DEAE h 3/^-^7 07 h tf 7 7 J - <Dm U^it & ffi-f Z 
^-llSTie®^ffliL< &U100 mgCD±£l-^ANLYF^# e tlfco 
75;*«^#f^frofciu5. ANLYF<D 7 5 7 <Di2?iJ te. L-7 7 — > - 
L-^VO-fy>-L-tU >-L-D<y>-L-<yn<-/>-TJO, Hi 

nfc 1 mg<7>ANLYF£0. 1M<D i3 M. it * 3t tS 1 OmMU >^M«^ (pH7. 0) T^rS 
T-IUIl, -?-<D#^S£ll-<£:£ ®SLT^^^ANLYFcO^^*i: 
i<^Ui, 1 7, 905 (It W Ml 7. 903) £ , ^^Stt=b±<^<bU 



24 



WO 01/00797 



PCT/JP00/02112 



ttfr^it. — ^«t©«is*As-DHFRtw vtz t z 5, mm. it tk m tkm m m © 

#^S£M7, 954 (at^Ml7. 950) > SBMIS* ^7K5a it © #^-*j&< 1 8. 034T $> 

tlfc. iTO^*->!l«81l:3tl5 C £: C «fc 0 AS-DHFR© 

3$5#tf> 1 £{£T Lfc. I(DJ:^t:« BSJIISC^ < ? 5 z. £. \Z £ 0 , fix 

->^' ^*ta<JR5g L Tl^SlfefiffDNA (§Sp D q#*tD4041) SiliLT. 2 # OMfc: 

5' -gctagcacag ac tac tggcaaaat-3' <£: 
5* -t taccatacggtaacat tcgacg-3" 

£ffiV>TPCRi£K «k 0 «J«bT»&nfcDNA ( - tl £ DNA26 £ "T £ o ) 

£ tl^Gly-Gly-Gly-Gly-Ser-Gly-Gly-Gly-GlyO 3 K > Id *f Jft-f -5 &SI2?!I T 

£-f> pNALYF£0IM i 2 * o 7 ^ -f v — DNA : 

5' -ggggatcc tc t tgacaat tagt taactat t tgt tataa tgtat tc-3' 
5' -gccgccaccacccgagccaccgccaccacgacgctcgaggat t tcgaacgaata-3' 
&m HTPCR&fci D i#"HL.Tt#e,nfcDNA (cn«rDNA27<h-r*„ ) £f£§S!L 
fc. DNA26£HSI£ 2 ^CD-fb^-nfiJcT/^-Y t — DNA : 

5' -ggtggcggtggctcgggtggtggcggcgctagcacagactac tggcaaaa t tggac tgat-3' S. 

5' -ggggatcc t taccatacggtaacat tcgacgagccac tac 1 1 tga-3' 

&m UTPCRSt «fc 0 Jftt LTf#5.nfcDNA ( £ DNA28 i: "T 5. ) £^§SL 
fc. DNA27iDNA28*ra*S^Ufc©-&> 2 *<0 fl:#^fiE 5 -f "7 — DNA : 5" - 
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gggga tec tc t tgacaat tagt taac tat t tgt tataa tgta t tc-3' R <LX 

5* -gggga tcct taccatacggtaacat tcgacgagccac tac 1 1 tga-3' 

%m l^TPCR&fCJ: K) Lti £ tltzdUh ( £ nzmMVft Z> o ) ^f^ll 

fee 

- £ 1 Om & 0 . F £ # Hi L , ^7X5 K K: ffi * & A. 7c SB # © 

n£pNLXYL-wt<h£ttttfc. 

/^EJiJ£, E9»J*Eai##8K:, $iJ|5gP^BamHIT^ 0 ttl L pJigTja^il^^ 
^£ ^-cDBamHIBBliK^AT 3 £2:fc«k9*»»-Ci«$B3iRTllB&^k K o SI 

^Mtcbi x - * •> 7 ^- - -tria & 5H at e^E ?y * -t n-^n^ l t v>3 . 12 jy 3? 

EW#*7©E?!I + l3&» 6 159#S ommtfiz? t H n H^MtgH (ANLYmg 
#) ©g&#T, 160^6 168# m (DJEttifii? t H n Si & jg tc S £ * ->^±-if 
£&3fc<o£j:<*fc«>©y E^J-T&O. 169^ S 35 3# S <BE ttl! 

* -> 7 - -fcHi , 18575 y »«k 9 «tj£3n**«, £ <D *> % 158S:Z>'169# S 

■fcM^SXKliSHTtt, 326# g £ 337# g (Dmmtfi * ^ * - > ~V & 2> . u © y 

Sff^fPSfwtt. pNLXYL-wt=£^S £ L T, 2 * CD it¥ 7° =y -f V - DNA : 

5' -gggga tec tc t tgacaa 1 1 agt taactatttgttataatgtattc-3' t. 

5'-gacttggtaagcccaattactgcccagat tgnntccatggc tc ttccatgcgtt-3' 

&m V>TPCRi£ \Z «tO«eLfcDNA( £ n^DNA30<i:-r 5 .) £f£S L fCeDNA30 

tmWlt LT, 2 *0<fbS fc £fiJE7 p 5 -f ^-DNA : 

5' -gggga tec tc t tgacaa t tagt taactatttgttataatgtattc-3' <h 

5' -actttgatatcc t tc tgtcgeca t gac ttggtaagcccaattactgcccagatt-3' 



26 



WO 01/00797 



PCT/JP00/02112 



^TPCRjfcK J: 0 itffi Lfc D N A ( Z. ft * DNA3 1 1 T 2> ) £f£§£L£. Mil 
DNA31£MFS£ IT, 2 * <D it fi£ ^ =y -i V -DNA : 
5' -ggggatcctc t tgacaa t tagt taac tat t tgt ta taa tgta t tc -3' h. 
5' -ggggggatcc t taccatacggtaacat tcgacgagccac tac 1 1 1 gat a tec t tc tgtcgc-3' £ 
ffi^TPCR&iC J; K) mm ltD N A ( zn&MhZZiz-? 5) DNA32 
^BamHIT^ISfr Lfcgfc, huSB t |W)*Iic L T M^mMH 1 ttftSa o--£W 

--t?©«tt]/[DHFRn&tt] ( £ft£I?t£3«ii^tf)S1£ tt5) iit^Lfeo 
•t©»*S:*8J'^T.etT<0«K*3V5T. 5 — if IDHFRiStt] 

^ 8 

( 326# l«7Syi) 

L-7XA7^>1 0.0 

L-7xZJl/77-> 112 

L-kXfy> 5.9 

L - -f V □ -4 v > 66 

L - □ <f i> > 127 

L-TXA°^^> 100 

L - -fe U > 7.9 

L — h u^-n > 0. 7 

L - A U > 58 



NL-^->^^- — -t* (M158L) £%,tttfTz B NL-* -> ^ -if 

(M158L)<B»e^£ffl*i&yu*:iia*ft*.:/7*S pNLXYL-M158L<h£tf 
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NL-+->^^"-ii (M158L) (D 337# S <D * T * - >©I1*« » , 

pNLXYL-M158L^^^ <h LT, 2 * <7Mb#-&f£ 7 7 < ^ -DNA : 
5' -gggga tec tc t tgacaa t tagt taactatttgttataatgtattc-3' £ 
5* -ac 1 1 tgata tec t tc tg tegegnngae t tggtaagcccaa t tac tgeccaga 1 1 — 3 * 
&m UTPCRffiC«t 0 IBbfcDN A(dn&DNA33£f 5.)£f£8SLfc.DNA33 

5' -gggga tcctc t tgacaa t tagt taac tat t tgt tataatgtat tc-3' t 

5' -ggggggatcc ttaccatacggtaacattcgacgagccactactttgatatccttctgtcgc-3'S: 

/B^TPCR&CJ: OifiLfcDNA ( ^n^DNA34i-TSc ) *fl»Lfc. DNA34 

^BamHlT-^J^ Lfcgt> llir3E£l§l«l;:LT*^#Jftl i:4ftS3D--&« 

^fco S & , «■ £ V> *r ~> 9 1- - "tf Stt fe IWIBt td M ^ fc . ■* © ISA £ m 9 \Z 

it. 



S 9 

Mf ©i£ ft]/ [DHFRSfli] 



( 337#@CD7 i 7 tt) 

L-7X^5*>» 0. I 

y>j->> 0. 0 

L-t7?y> 111 

L - -f V O -f ~> > 1 5 l 

L-7X/'!7^> 26 

L - y □ 'J > l. 7 

L — T )l — > ,0.0 

L - h I/ ^- - > 0. 7 

L - 9- o -> > 2. I 
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:icD^m&£, NL-3 1 v 7 •— if (M158L, M169I) t & ft ft ft * •£ 7c . v 
7±-if (M158L. Ml 691) Oitfn^ ^r^L^i&Ay^m^tft A 7^ X S FJ, 
pNLXYL-LI££ttttfc. 

i2?iJ^ffi3?iJ##9(c:, NL-^ -> 7^--if (M158L. M169I) 12 * 12 M # *t 1 0 
fc, fHE»*BamHI"Tr«J 0 fcB U pJbST il ^ 75: ^ ^ ^ - <D BamHISBte # A f 
5:tt,k(3 ^HM-eiS^^ nJj|gfcNL-*v 7^"- if (M158L, Ml 69 1) 

pNLXYL-LI£-^fr*:fl§M£> 3 U y*-©Jgife (15 g<0££, 15g<D^Sx^ 
X, 24gOhU^h>, 30 mgtf) 7 > tf v' I) h U ^ASr^A/^^-S) T , 
3 7IT-I^il, Sfi^ll 0 g 0 » # £ & . ^0«flc<DMaBBS*fiajfR 

i?p7h^'77^-s # deae F3a-j^dv h 7 7 j —(ommmfc&ffi. 

■TZ£\Z£K). ^-icSTlSI^iil, *U30 mgGUS-fcNL-^r *> 7 ^--fe: 
(M158L. Ml 691) 6 tlfc. 7 5 / 5fc31 #tfr £ fT o £ d . -> 5 ± - if 

(M158L. Ml 69 1) ©7 5 7 ^SClB^JIi, L-7^->-L-< V P -f -> > - L-fe U 

>-L-o-f •>>-L-'fVD<y> T » 0 , Hfen K>tfi*t5L-^ 

^ * ~ > tf®. Q mfr tifrtiim & L T ^ fc . »84LT»S*i;fcl mg<D NL-* > 5 
^---fcf (M158L. M169I) £0. 1MO m Wt it * $ tK * tr lOmM U (pH7. 0) T 

-if (M158L. M169I) 0#^S t±< m CM. 38,775 (ft^M38, 773) . £ L 

tft*b7K*7kffl3ffi<B#^Sa<38. 813 (fff-#«38. 809) ,ifilMb*&*$&S«a>a' 
77*38. 845"C& 0,iTO/5 1 t->^^5 1 *->X;l/*t*-7-^ KlcSft 

5^-if 0§#^^#73**tJ3#cD i \z&T t fc. COJ;^!:, at*SJCR^*^S7S 
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ss 3fc <d m m 

1. L-75 = >, L-77/t7^>l, L-^';U^5>^> L-7i-^77->, 
L-^'J L-t7fy>, L--T V D-f ->>, L-'J5?>, L-n-f L-77> 
/^7^>> L-^O U >> L-^;W^ 5 > , L-TJU^— L— fe U > , L-hUt- 
>, L-A U >, L-5 1 o v RtfL- h'J7*h77>01 8 mm<DL-7 S/Si 

2. L-7^->> L-7" 7^ >i> L-£OU^5>&, L-7 x"^7 7->, 
L-yg y>, L- k X J- V >\ L—f V o -f -> > % L-'J y >> L- a -> > > L-T X 
A^>, L-^n U > . L-^;W^ 5 >. L-T;U^- >, L— fc: U >. L-hUt- 
>> L-A* U >, L-^ o -> >. L-h'J^h77>. L— > . R^L-^^t 

IIOL-7 ^«^$tl5Siiai0L-yXf-f > 

S^ft->M^L-77^>« L-7 X/*? L-^*;i^ 5 >BE, L- 

7H^77->, L-y-* U -> > , L-k7f y>, L — f V a -4 is > * L-Uy>, 
L-n-T L-77A7^>> l-7dij>, 5 l-t;p^t^>. l- 

■fe U >» L-hU^"->> L-A* 'J > » L-^O &.#L- h'J7h77>©l 8 

#m it sit i - 3 ©iifn* Kte»cca6iti£M^£-^£& uiiiei. 

6. +y7t-f©ffitt*fiH*l/iiftttSft5i:t*!*ai:t5a*i 
<DgSit75^o 
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(1) Stil^S^^T = 7^ ( 6fc 7 5 / ^ ) <D IB J"J ± O & fi # A i ( i = 
1 ~ n ) Tfe 3 , ni0t«75 yi^ttfiSmi075yiJ;D!i§i$ 

L-^ftZ>-L-77^>>L-)(f^^>-L-t l J>XIU-^ft 
- > - L - y D U >©D K >Tfii Lfc^gtejte^Sr^J&L, ^n$:?s^^ 

fe©^31^f#f.n^>Mm^^#:^A 1/MA 1 ; 

(2) -g-CDtiiltf>SB{£<Z>A i ( i = 2 ~ n ) £><aB!i7S/^£::3-K-r<53 H > 
£ ill 5l< 3! 1 IS «c © 1 8i«©iC75;8*3-Ht53 F>tISLf: 

&^Ste£A i/Bij ( j = 1 ~ p) ft* ; 

( 3 ) lit I*©^ ■&^14©^Vife(D^e»«^3fiOgm^S#A i /B i 
1, A i/B i 2R«A i/B i 3 £ ii *R "T 3 IITfllMaA i / 
B i 1 > A i / B i 2>A i/B i 3 > • • > A i / B i p © « S *< 'h S 
< & 5 =b <D <h "T 5 ; 

(4) ±T©«fl[A i ( i = 2~n) ©$«7S /KK^^T. (2), (3) 

tmmiz Ltgtt^ftsiiisft^iiii^n^fSfttA i/ma 

1 03gS#S±tft*^totfcft^3 x ( n - 1 ) fl © 3E S# £ f£ Efc U » tl 
11612:^^75. 

(1) !SII?eatJ75 yg (#85t 7 5 / & ) (0ffiy!l±©{£B#Ai ( i = 
l~n) T & 4 , nl©^«7 5yt^^iJiSml07$;lJ;<)S:5SI 
ISl^D - KTSDNAE^iJCL - yft=>^3 - H'tSHin F > £ > 
L-^f tl>-L-77 = >, L - yf t->-L-t U >XttL-/-5 1 ^- 
->-L-yo'J>cDuK >T««I L & S# it fi£ L, ;i*l£?s±&B 
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4>©*8tf*i 8*1 A 1 / MA 1 tfi ; 

( 2 ) A 1/MA lXS#OA2 0ttt7i;8S3-Ft5D K > *B|jfcgi 
1 11121© 1 8l«©tt«)7SylS3-Ft53 F>TiilfcISie 

?£ ft £ Ml £ L , i£ tt © » l> <&r»> e « ^ 3 fi © 3 a S£ Sff * a ^ ; 

( 3 e>n/t 2 t«R#otnfnoA 3o*a75/iS3-Hr53 k 
(4) MTmmiz, 4a, • nifSft^i^^L, ii©nifi^©i 

9. gk»WK:XgT5S&te©IB#J&*. Al. A2, • • An©JlII?U 

fr&o mm (n ! a o ) o5?t*n^-^T»5^ts^ttt5»* 

1 0. $«ST5yit<Z5iB5!l±«)fi«*«Ai (i = 1 ~ n ) T » S , n fll © -g" 
IfcfcH LTtt»*S 7 fclE«<D3Erife*fTV». »0 ©n - kfl©fi5lfl:CHbTtt 
K©Mit2f&. 
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SEQUENCE LISTING 

<110> Japan as Represented by Secretary of Agency of Industrial Science 
and Technology 
<120> Sulphur Free Enzyme 
<130> PH-911-PCT 
<140> 
< 141 > 

<150> JP99/183664 
< 151 > 29-JUN-1999 
<160> 10 

<170> Patentln Ver. 2. 0 
<210> 1 
<211> 159 
<212> PRT 
<213> E. coli 
<400> 1 

Met lie Ser Leu He Ala Ala Leu Ala Val Asp Arg Val He 

1 5 10 

Met Glu Asn Ala Met Pro Trp Asn Leu Pro Ala Asp Leu Ala 

20 25 
Phe Lys Arg Asn Thr Leu Asn Lys Pro Val He Met Gly Arg 

35 40 
Thr Trp Glu Ser He Gly Arg Pro Leu Pro Gly Arg Lys Asn 

50 55 
He Leu Ser Ser Gin Pro Gly Thr Asp Asp Arg Val Thr Trp 

65 70 
Lys Ser Val Asp Glu Ala lie Ala Ala Ala Gly Asp Val Pro 

80 85 



Gly 

15 
Trp 

30 
His 

45 
He 

60 
Val 

75 
Glu 

90 
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He Met Val lie Gly Gly Gly Arg Val Tyr Glu Gin Phe Leu Pro 

95 100 105 

Lys Ala Gin Lys Leu Tyr Leu Thr His He Asp Ala Glu Val Glu 

110 115 120 

Gly Asp Thr His Phe Pro Asp Tyr Glu Pro Asp Asp Trp Glu Ser 

125 130 135 

Val Phe Ser Glu Phe His Asp Ala Asp Ala Gin Asn Ser His Ser 

140 145 150 

Tyr Ser Phe Glu lie Leu Glu Arg Arg 

155 



<210> 2 

<211> 566 

<212> DNA 

<213> E. coli 

<221> CDS 

<222> (81). . ■ (557) 

<400> 2 

ggatccttga caattagtta actatttgtt 
ccggaaaagg aggaacttcc atgatcagtc 
tcggcatgga aaacgccatg ccatggaacc 
acaccttaaa taaacccgtg attatggggc 
tgcccggccg caaaaatatt atcctcagca 
gggttaaatc ggtcgacgaa gccatcgcgg 
ttggcggcgg acgcgtttat gaacagttct 
atatcgatgc agaagtggaa ggcgacaccc 
aatcggtatt cagcgaattc cacgatgctg 
aaatcctcga gcgtcgttaa ggatcc 



ataatgtatt catgagctta actaactaat 

tgattgcggc gctagcggta gatcgcgtta 

tgcctgccga tctcgcctgg tttaaacgca 

gccatacctg ggaatcaatc ggtaggcctt 

gtcaacccgg gaccgatgat cgggttacct 

ccgcaggtga cgtaccagaa atcatggtga 

tgccaaaagc gcaaaagctt tatctgacgc 

attttccgga ttacgagccg gatgactggg 

atgcgcagaa ctcgcatagc tattcgttcg 
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<210> 3 
<211> 185 
<212> PRT 
<213> B. subtilis 
<400> 3 

Ala Ser Thr Asp Tyr Trp Gin Asn Trp Thr Asp Gly Gly Gly He 

15 10 15 

Yal Asn Ala Val Asn Gly Ser Gly Gly Asn Tyr Ser Val Asn Trp 

20 25 30 

Ser Asn Thr Gly Asn Phe Val Val Gly Lys Gly Trp Thr Thr Gly 

35 40 45 

Ser Pro Phe Arg Thr He Asn Tyr Asn Ala Gly Val Trp Ala Pro 

50 55 60 

Asn Gly Asn Gly Tyr Leu Thr Leu Tyr Gly Trp Thr Arg Ser Pro 

65 70 75 

Leu He Glu Tyr Tyr Val Val Asp Ser Trp Gly Thr Tyr Arg Pro 

80 85 90 

Thr Gly Thr Tyr Lys Gly Thr Val Lys Ser Asp Gly Gly Thr Tyr 

95 100 105 

Asp lie Tyr Thr Thr Thr Arg Tyr Asn Ala Pro Ser He Asp Gly 

110 115 120 

Asp Arg Thr Thr Phe Thr Gin Tyr Trp Ser Val Arg Gin Ser Lys 

125 130 135 

Arg Pro Thr Gly Ser Asn Ala Thr He Thr Phe Ser Asn His Val 

140 145 150 

Asn Ala Trp Lys Ser His Gly Met Asn Leu Gly Ser Asn Trp Ala 

155 160 165 

Tyr Gin Val Met Ala Thr Glu Gly Tyr Gin Ser Ser Gly Ser Ser 

170 175 180 
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Asn Val Thr Val Trp 

185 

<210> 4 

<2 1 1 > 558 

<212> DNA 

<213> B. subtilis 

<221> CDS 

<222> (1) . . . (555) 

<400> 4 

gctagcacag actactggca aaattggact gatgggggcg gtatagtaaa cgctgtcaat 
gggtctggcg ggaattacag tgttaattgg tctaataccg gaaattttgt tgttggtaaa 
ggttggacta caggttcgcc atttaggacg ataaactata atgccggagt ttgggcgccg 
aatggcaatg gatatttaac tttatatggt tggacgagat cacctctcat agaatattat 
gtagtggatt catggggtac ttatagacct actggaacgt ataaaggtac tgtaaaaagt 
gatgggggta catatgacat atatacaact acacgttata acgcaccttc cattgatggc 
gatcgcacta cttttacgca gtactggagt gttcgccagt cgaagagacc aaccggaagc 
aacgctacaa tcactttcag caatcatgtg aacgcatgga agagccatgg aatgaatctg 
ggcagtaatt gggcttacca agtcatggcg acagaaggat atcaaagtag tggctcgtcg 
aatgttaccg tatggtaa 

<210> 5 
<211> 159 
<212> PRT 
<213> E. coli 
<400> 5 

Ala He Ser Leu lie Ala Ala Leu Ala Val Asp Arg Val He Gly 
15 10 15 

Asn Glu Asn Ala Leu Pro Trp Asn Leu Pro Ala Asp Leu Ala Trp 
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20 25 30 

Phe Lys Arg Asn Thr Leu Asn Lys Pro Val lie Tyr Gly Arg His 

35 40 45 

Thr Trp Glu Ser lie Gly Arg Pro Leu Pro Gly Arg Lys Asn lie 

50 55 60 

He Leu Ser Ser Gin Pro Gly Thr Asp Asp Arg Val Thr Trp Val 

65 70 75 

Lys Ser Val Asp Glu Ala He Ala Ala Ala Gly Asp Val Pro Glu 

80 85 90 

He Phe Val He Gly Gly Gly Arg Val Tyr Glu Gin Phe Leu Pro 

95 100 105 

Lys Ala Gin Lys Leu Tyr Leu Thr His He Asp Ala Glu Val Glu 

110 115 120 

Gly Asp Thr His Phe Pro Asp Tyr Glu Pro Asp Asp Trp Glu Ser 

125 130 135 

Val Phe Ser Glu Phe His Asp Ala Asp Ala Gin Asn Ser His Ser 

140 145 150 

Tyr Ser Phe Glu He Leu Glu Arg Arg 

155 



<210> 6 
<211> 569 
<212> DNA 
<213> E. coli 
<221> CDS 
<222> (81). . . (560) 
<400> 6 

ggatccttga caattagtta actatttgtt ataatgtatt catgagctta actaactaat 
ccggaaaagg aggaacttcc atggcaatca gtctgattgc ggcgctagcg gtagatcgcg 
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ttatcggcaa cgaaaacgcc ctcccatgga 

gcaacacctt aaataaaccc gtgatttacg 

ctttgcccgg ccgcaaaaat attatcctca 

cctgggttaa atcggtcgac gaagccatcg 

tgattggcgg cggacgcgtt tatgaacagt 

cgcatatcga tgcagaagtg gaaggcgaca 

gggaatcggt attcagcgaa ttccacgatg 

tcgaaatcct cgagcgtcgt taaggatcc 



acctgcctgc cgatctcgcc tggtttaaac 

ggcgccatac ctgggaatca atcggtaggc 

gcagtcaacc cgggaccgat gatcgggtta 

cggccgcagg tgacgtacca gaaatcttcg 

tcttgccaaa agcgcaaaag ctttatctga 

cccattttcc ggattacgag ccggatgact 

ctgatgcgca gaactcgcat agctattcgt 



<210> 7 
<2 1 1 > 353 
<212> PRT 
<213> 
<400> 7 

Ala He Ser Leu He Ala Ala Leu Ala Val Asp Arg Val He Gly 

1 5 10 15 

Asn Glu Asn Ala Leu Pro Trp Asn Leu Pro Ala Asp Leu Ala Trp 

20 25 30 

Phe Lys Arg Asn Thr Leu Asn Lys Pro Val He Tyr Gly Arg His 

35 40 45 

Thr Trp Glu Ser He Gly Arg Pro Leu Pro Gly Arg Lys Asn lie 

50 55 60 

lie Leu Ser Ser Gin Pro Gly Thr Asp Asp Arg Val Thr Trp Val 

65 70 75 

Lys Ser Val Asp Glu Ala He Ala Ala Ala Gly Asp Val Pro Glu 

80 85 90 

lie Phe Val He Gly Gly Gly Arg Val Tyr Glu Gin Phe Leu Pro 

95 100 105 

Lys Ala Gin Lys Leu Tyr Leu Thr His He Asp Ala Glu Val Glu 
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110 115 120 

Gly Asp Thr His Phe Pro Asp Tyr Glu Pro Asp Asp Trp Glu Ser 

125 130 135 

Val Phe Ser Glu Phe His Asp Ala Asp Ala Gin Asn Ser His Ser 

140 145 150 

Tyr Ser Phe Glu He Leu Glu Arg Arg Gly Gly Gly Gly Ser Gly 

155 160 165 

Gly Gly Gly Ala Ser Thr Asp Tyr Trp Gin Asn Trp Thr Asp Gly 

170 175 180 

Gly Gly He Val Asn Ala Val Asn Gly Ser Gly Gly Asn Tyr Ser 

185 190 195 

Val Asn Trp Ser Asn Thr Gly Asn Phe Val Val Gly Lys Gly Trp 

200 205 210 

Thr Thr Gly Ser Pro Phe Arg Thr He Asn Tyr Asn Ala Gly Val 

215 220 225 

Trp Ala Pro Asn Gly Asn Gly Tyr Leu Thr Leu Tyr Gly Trp Thr 

230 235 240 

Arg Ser Pro Leu He Glu Tyr Tyr Val Val Asp Ser Trp Gly Thr 

245 250 255 

Tyr Arg Pro Thr Gly Thr Tyr Lys Gly Thr Val Lys Ser Asp Gly 

260 265 270 

Gly Thr Tyr Asp He Tyr Thr Thr Thr Arg Tyr Asn Ala Pro Ser 

275 280 285 

He Asp Gly Asp Arg Thr Thr Phe Thr Gin Tyr Trp Ser Val Arg 

290 295 300 

Gin Ser Lys Arg Pro Thr Gly Ser Asn Ala Thr He Thr Phe Ser 

305 310 315 

Asn His Val Asn Ala Trp Lys Ser His Gly Met Asn Leu Gly Ser 

320 325 330 
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Asn Trp Ala Tyr Gin Val Met Ala Thr Glu Gly Tyr Gin Ser Ser 

335 340 345 

Gly Ser Ser Asn Val Thr Val Trp 

350 

<210> 8 
<211> 1153 
<212> DNA 
<213> 
<400> 8 



ggatcc 1 1 ga 


caa t tagt ta 


actat ttgtt 


ataatgta 1 1 


catgagct ta 


ac taac taat 


ccggaaaagg 


aggaac t tec 


at ggcaatca 


gtc tgat tgc 


ggege tagcg 


gt agatcgeg 


t tatcggcaa 


cgaaaacgcc 


c tccca tgga 


acc tgee tgc 


cga tc tegee 


tggt t taaac 


gcaacacc 1 1 


aaa t aaaccc 


gt ga 1 1 tacg 


ggegeca tac 


c tgggaatca 


ateggtagge 


ct t tgcccgg 


ccgcaaaaat 


at t atcctca 


gcagt caacc 


egggacega t 


ga tegggt ta 


cc tgggt t aa 


a t eggtcgae 


gaagecateg 


cggccgcagg 


tgacg tacca 


gaaatct teg 


tgat tggcgg 


eggacgegt t 


ta tgaacagt 


tc t tgccaaa 


agegcaaaag 


c 1 1 tatctga 


cgca tatcga 


tgcagaagt g 


gaaggegaca 


ccca 1 1 1 tec 


gga 1 1 acgag 


ceggatgae t 


gggaatcggt 


a t teagegaa 


t tccacga t g 


c t ga tgegea 


gaac tegea t 


age tat tegt 


tcgaaatcc t 


egagegtegt 


ggtggcggtg 


gc tegggt gg 


tggeggege t 


agcacagac t 


ac tggcaaaa 


t tggac tgat 


gggggcggta 


tagt aaaege 


tgtcaa tggg 


tc tggcggga 


at tacagtgt 


t aat tggtc t 


aa taceggaa 


at tt tgttgt 


tggtaaaggt 


tggactacag 


gt tcgccat t 


t aggacgata 


aac t a taatg 


ccggagt t tg 


ggcgccgaat 


ggcaatgga t 


atttaactt t 


a ta t ggt tgg 


acgaga t cac 


c tc tea t aga 


atat tatgt a 


gtggat tea t 


ggggtac t ta 


tagacc tac t 


ggaacgta ta 


aaggt ac tgt 


aaaaagtga t 


gggggtaca t 


atgacata t a 


tacaac taca 


cgt t a taacg 


cacc t tcca t 


tgatggcgat 


cgcac tac 1 1 


1 1 acgcagta 


c tggagtgt t 


cgccagtcga 


agagaccaac 


eggaagcaac 


gc tacaatca 


c 1 1 tcagcaa 


teat gtgaac 


gcat ggaaga 


geca tggaat 


gaatc tgggc 


agtaat tggg 


c t taccaagt 


ca tggegaca 


gaaggata tc 


aaagt agtgg 


c tegtcgaa t 


gt tacegta t 
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<210> 9 
<211> 353 
<212> PRT 
<213> 
<400> 9 

Ala He Ser Leu He Ala 

1 5 
Asn Glu Asn Ala Leu Pro 

20 

Phe Lys Arg Asn Thr Leu 

35 

Thr Trp Glu Ser He Gly 

50 

He Leu Ser Ser Gin Pro 

65 

Lys Ser Val Asp Glu Ala 

80 

lie Phe Val He Gly Gly 

95 

Lys Ala Gin Lys Leu Tyr 

110 

Gly Asp Thr His Phe Pro 

125 

Val Phe Ser Glu Phe His 

140 

Tyr Ser Phe Glu He Leu 

155 



Ala Leu Ala Val Asp Arg Val 
10 

Trp Asn Leu Pro Ala Asp Leu 

25 

Asn Lys Pro Val He Tyr Gly 
40 

Arg Pro Leu Pro Gly Arg Lys 
55 

Gly Thr Asp Asp Arg Val Thr 
70 

He Ala Ala Ala Gly Asp Val 
85 

Gly Arg Val Tyr Glu Gin Phe 
100 

Leu Thr His He Asp Ala Glu 
115 

Asp Tyr Glu Pro Asp Asp Trp 
130 

Asp Ala Asp Ala Gin Asn Ser 
145 

Glu Arg Arg Gly Gly Gly Gly 
160 
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He Gly 
15 

Ala Trp 
30 

Arg Hi s 
45 

Asn He 
60 

Trp Val 
75 

Pro Glu 
90 

Leu Pro 

105 
Val Glu 

120 
Glu Ser 

135 
His Ser 

150 
Ser Gly 

165 
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Gly Gly Gly Ala Ser Thr Asp Tyr Trp Gin Asn Trp Thr Asp Gly 

170 175 180 

Gly Gly lie Val Asn Ala Val Asn Gly Ser Gly Gly Asn Tyr Ser 

185 190 195 

Val Asn Trp Ser Asn Thr Gly Asn Phe Val Val Gly Lys Gly Trp 

200 205 210 

Thr Thr Gly Ser Pro Phe Arg Thr He Asn Tyr Asn Ala Gly Val 

215 220 225 

Trp Ala Pro Asn Gly Asn Gly Tyr Leu Thr Leu Tyr Gly Trp Thr 

230 235 240 

Arg Ser Pro Leu He Glu Tyr Tyr Val Val Asp Ser Trp Gly Thr 

245 250 255 

Tyr Arg Pro Thr Gly Thr Tyr Lys Gly Thr Val Lys Ser Asp Gly 

260 265 270 

Gly Thr Tyr Asp He Tyr Thr Thr Thr Arg Tyr Asn Ala Pro Ser 

275 280 285 

He Asp Gly Asp Arg Thr Thr Phe Thr Gin Tyr Trp Ser Val Arg 

290 295 300 

Gin Ser Lys Arg Pro Thr Gly Ser Asn Ala Thr He Thr Phe Ser 

305 310 315 

Asn His Val Asn Ala Trp Lys Ser His Gly Leu Asn Leu Gly Ser 

320 325 330 

Asn Trp Ala Tyr Gin Val He Ala Thr Glu Gly Tyr Gin Ser Ser 

335 340 345 

Gly Ser Ser Asn Val Thr Val Trp 

350 

<210> 10 
<211> 1153 
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<212> DNA 
<213> 
<400>10 
ggatcc t tga 
ccggaaaagg 
t tatcggcaa 
gcaacacc 1 1 
ct ttgcccgg 
cctgggt taa 
tgat tggcgg 
cgca tatcga 
gggaatcggt 
tcgaaa tec t 
ac tggcaaaa 
at tacagtgt 
gt tegecat t 
at t taact t t 
ggggt ac 1 1 a 
atgaca tata 
1 1 aegcagt a 
c 1 1 tcagcaa 
c t taccaagt 
ggtaagga tc 



caat tagt ta 
aggaac t tec 
cgaaaacgcc 
aaa taaaccc 
ccgcaaaaat 
a teggtcgae 
eggacgegt t 
t gcagaagtg 
a t teagegaa 
egagegtegt 
t tggac tgat 
t aat tggtc t 
t aggacga ta 
atatggt tgg 
tagacc tact 
tacaac taca 
c tggagtgt t 
tea tgtgaac 
ca tegegaca 
ccc 



actat t tgt t 
at ggcaatca 
c tcccatgga 
gtgat t tacg 
a t ta tcctca 
gaagecateg 
ta tgaacagt 
gaaggegaca 
t tccacgatg 
ggtggcggtg 
gggggcggta 
aa t aceggaa 
aac tataatg 
acgagatcac 
ggaaegtata 
cgt tat aacg 
cgccagtcga 
gca tggaaga 
gaaggatatc 



ataa tgtat t 
gtc tgat tgc 
acc tgee tgc 
ggcgccatac 
gcagtcaacc 
cggccgcagg 
tc t tgccaaa 
ccca 1 1 1 tec 
c tga tgegea 
gc tcgggtgg 
tag t aaaege 
att t tgttgt 
ccggagt t tg 
c tc tcataga 
aaggt ac tgt 
cacc t tccat 
agagaccaac 
geca tggact 
aaagtagtgg 



ca tgagc 1 1 a 
ggege tagcg 
cga tc tegee 
ctgggaa tea 
egggacega t 
tgaegtacca 
agegcaaaag 
gga t tacgag 
gaac tegea t 
tggeggege t 
tgtcaa tggg 
tggtaaaggt 
ggcgccgaa t 
at at tatgta 
aaaaagtga t 
tga tggega t 
eggaagcaac 
caa tc tgggc 
ctegtcgaa t 



act aac taat 
gtagatcgcg 
tggt t taaac 
a teggtagge 
gategggt t a 
gaaatc t teg 
ct t tatctga 
ccgga tgac t 
age tat tegt 
agcacagac t 
tc tggcggga 
tggac tacag 
ggcaa tggat 
gtgga t teat 
gggggtacat 
cgcac t ac 1 1 
gc t acaatca 
agtaa t tggg 
gt t acegtat 
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INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



International application No. 

PCT/JP00/02112 



I. Basis of the report 



1. With regard to the elements of the international application:* 
the international application as originally filed 

the description: 

pages 

pages 

pages 



□ 



as originally filed 



filed with the demand 



. filed with the letter of 



□ 



the claims: 

pages 

pages 

pages 

pages 



, as originally filed 

, as amended (together with any statement under Article 19 

, filed with the demand 



filed with the letter of 



□ 



the drawings: 

pages 

pages 

pages 



, as originally filed 
, filed with the demand 



filed with the letter of 



| 1 the sequence listing part of the description: 

pages 

pages 

pages 



, as originally filed 

, filed with the demand 



filed with the letter of 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the language in which 
the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language which is: 

1 ^ the language of a translation furnished for the purposes of international search (under Rule 23.1(b)). 
f~J the language of publication of the international application (under Rule 48.3(b)). 

| | the language of the translation furnished for the purposes of international preliminary examination (under Rule 55.2 and/ 
or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 
preliminary examination was carried out on the basis of the sequence listing: 

1 | contained in the international application in written form. 

I 1 filed together with the international application in computer readable form. 

I 1 furnished subsequently to this Authority in written form. 

1 1 furnished subsequently to this Authority in computer readable form. 

] | The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

The statement that the information recorded in computer readable form is identical to the written sequence listing has 
been furnished. 



4. 



□ 
□ 



The amendments have resulted in the cancellation of: 

1 1 the description, pages 

I 1 the claims, Nos. 

1 I the drawings, sheets/fig 



I | This report has been established as if (some of) the amendments had not been made, since they have been considered to go 
' ^— ' beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)).** 

* Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article 14 are referred to 
in this report as "originally filed" and are not annexed to this report since they do not contain amendments (Rule 70.16 
and 70.17). 

** Any replacement sheet containing such amendments must be referred to under item I and annexed to this report. 



Form PCT/IPEA/409 (Box I) (July 1998) 



THIS PAGE BLANK (uspto) 



INTERNATIONAL PRELIMINARY EXAMINATION REPORT 


lffffnational application No. 
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V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 


1 . Statement 

Novelty (N) 


Claims 1 1 u 


Claims 


NO 


Inventive step (IS) 


Claims 


YES 


Claims 


1-10 NO 


Industrial applicability (IA) 


Claims 


1-10 YES 


Claims 


NO 


2. Citations and explanations 






Document 1: EP, 
(10 


200280, A (Cetus Corp.), 10 December 1986 
.12.86) & AU, 8652451, A & JP, 61-224985, 


A 







Document 2 : 



EP, 677584, Al (Eniricerche Spa), 18 October 
1995 (18.10.95) & JP,' 8-84584, A & US, 
5869298, A 



Claims 1-10 

Document 1 discloses a biologically active 
recombinant protein resistant to oxidation, wherein 
methionine residues susceptible to peroxide oxidation are 
replaced by other amino acids; and Document 2 discloses 
replacement of cysteine residues by other amino acids with 
the objective of elimininat ing instability without 
altering enzyme activity. 

Therefore, from the disclosures in Document 1 and 
Document 2 a person skilled in the art could easily deduce 
the replacement of methionine and cysteine as sources of 
instability in an enzyme protein by other amino acids. The 
replacement processes are also within the competence of a 
person skilled in the art applying known techniques. 

Therefore, the inventions set forth in these claims 
do not involve an inventive step in the light of Documents 
1 and 2 . 
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